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(54) ANTIG LUTATHIO N E ANTIBODY AND ITS PRODUCTION 

Leu Tbr Ars A*a i,y* m m tot Ai-g Qiy nu (57)Abstract: 

5 10 11 PROBLEM TO BE SOLVED: To produce a new antiglutathione 

! antibody protein, available from a certain kind of a phage display 
library without immunizing an animal, capable of bonding to 
vht m » ti^tt-.n vn tegrp iagKM ryr Uu glutathione and a protein modified with the glutathione and 

useful for detecting or determining the glutathione. 
H SOLUTION: This new antibody protein is an immunologically 
active polypeptide, containing at least an amino acid sequence 

AJ* frp Vftl At* Viz G\a 

t ^ represented by formula I to IV In a CDR3 region or its derivative 

in which one or more amino acids are deficient, inserted or 

substituted or its active fragment and capable of bonding to 

. ifc . , glutathione or a protein modified with the glutathione. The 

Ci\ Tro Ajs Ltu 

fe protein is useful for detecting or determining the glutathione 

TV 

essential for controlling a redox state of a cytoplasmic reticulum 
and making a protein form a correct structure. The antibody is 
obtained by finding a DNA capable of coding a polypeptide capable of specifically bonding to the 
glutathione from a certain kind of a phage display library without performing operations to immunize a 
mammal such as a mouse with an antigen and then expressing the resultant DNA. 
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[M$qt2] CDR3««K, 4>ft < £ 4>g2?iJ#^ 

1,2, 3X(*4«ia«©r5>'Bttw«***rr«. * 

[hu&bs] rawres. 6, 7x«8icaaiBors 
-/iaiffiaj&*4f^is^a<jtc?gt!fciicij< u Kxtt i ffl io 

a*t. 

[b|3R®4 ] HMOS. 1 - 3 <D^-§*txfrlCnm<Dtri#W 
61^3- FfSDNA. 

titers 5 ] mm&n i , 2 , 3x«4 Kga«t©r s 
-> anew* =1 - ft * £ awr 4 4 mm 

©DNA, 

[8t#H 6 ] M$g( 4 XW 5 IB«£© DNA 5 
^JS"^*-. 20 

[ n*ir 7 ] 89*w 6 mm>m^ * % --cmmm 

[0 00 1 ] 

tt®U«*©tB!05rffitcM U, $ 6 (c# KB, SOW* 

* > i#Mf^(CM^--r 5Ci rtir § , tfi Vfo 5> ? * ZsVi 30 

i- , a - KtSDNA, sic d n a *&:frr assB 

&tfC©J:$«ekrtai3nft:. fit iOb* 
[0 002] 

{ «e*©^^ 3 ±**it*WM» 6 oMfctc&f- or i a&g : 
s bsmhii** a An -e ©ftaiiftft & ©a* s a i 

o r ftJS ^ ci ~/ U > ©jtfeT-ftWJ? 3 tifc [ (Maki , R. e 
t al., Proc. Natl. Acad. Sci , USA, 77, 2138 - 2142 
(1980) ICifCfcot, 4E- ©$jft »f£ T-¥>$iMK SfT 5 

ItC^fi^fc:, &#9&fttt 2 4«Z>att (rift) i2 
#©&» ( lM> ^6ftS4®f4:tcJ;or7£j$3nrt,> 

b^T'fe^cDT s ^Mia^jms£^m>6fti>fcs!>tt: so 
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£fit (C) WtfL^&tfh. L«, H«**n-WXCL, CH 
£ nfA. * 7c?S 0 <DS|5^E*J5tJl©a®K: J: oT7 5/l 
EE3»J^to*fc»KlBj^ (V) SWgiBffcfft. Lift, H 
K**ti*hVL, VHtPfcfc. afcfcvMWDiMett. Si 

(COR, complementarity cletermininq reqion) 9^3fi!f 

m&v. ^n-enciKi, ens, cDR3£ii¥&;Cftru.g>. k 

jg^tH K ^ 3 . WBE?II«cDB W 6f# 6 n7cKft® 

ft&m&M&-?-cBi&$*i-x:ii>&, Tftfc^, c*i6© 
«teiHKJt®il»© § titfs&ssitffrr * c i tc Jt -> T , 21 
Kr*r 3 ^BIBni(C»tttt«^i:&. ft 

fflittf. v>^©f«ll<oafe¥-W»l 0 0#|©Vlr 
it, «J2 0ffl©D»rjt. S^4fl©«^ i HI©CWK 

©ffi^^-ii^6fM$n-r(,i3^. ^©Bffi^ij, Tft 

■9T3-KStl. CDR3«VWJt©3' ^MW, CWfJt& 
O^WJt© 5 ' X5*saM^K J:-)t3- K3*rttf>3. ttf 
-or, CDR©'^HC^>oTCDR3©T 3 SWMWfr- #S^b 

[0 00 3] jl^, 1 ®ffi©6tJM(<:J; otlSO U >^ 

m^Mrr^KM^>T-©KJM^Sl«©f1--^fti^c(.3:T=iJ 
fflt? $ ft t >. *HJJSB[-&SEffi*si6Sc 3 ti/c [Koh 

ler, G. & Mil stein, C. , Nature,256, 493 - 497 (197 

5) ] c t k J: o r , Kl^K w l r ttAtt£& fc*-© 
i ; -va'i:!i«:.i/.snfc. c©sfi^-*y ^ o-^^js 

mr z> t ^ 9 «ft tAf^>e» t? & s i n »s cc , a a© 

#iij|i*jEac 3tiftl^c*6(C *ft6KSE(-^Stit<*4^a 
Ci*tt?*ttlf>ilf>5 urn*. 

[0 00 4] 

[awtfiBiw-^awH}" *iE, aa^©M©^ 

3nrarfc 0 c©± J 5ft@EJjK^©i-o(c^'ju^=r-2|-> 

K^©?SS^±^T 3 <t if foil ( qlutathion 

eraia) ft £©$,&& ?| ^iSC"r„ Ste, ?S»DS©iB'lffiffi 
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iEjSL/T, -€-S)i>*;U:7 4 K«ft«»T4«jft-t>»S 

i b* xitm&es £ sjs l r »*t * ate * *>#•*- 4 . 

dOi/ £ >tt a Bfll^Kr* 4 £ ran#«:^-T-»*s^3 ^ 
[0 0 0 5 ] 

f '{X*yi/^>f y — (phaqe display library)* 5 
6, ^U*?*>i»*WtCiBl&W#4sK , J^^ Fft 

# * * >!«flsffift* s # v f twjarf ^ci 
b, ^*^*>fc«RB^^r*<>©r*tiixir^ 

ftSfcOTtotiiW »*KB, CDR3« 

^•BW**nrr*, 5t«*WK:«astta# y fx 

« 1 «K±©7 5 »AXtt«BMc<fc**<D 
*fej6ffi*BK:?gtta*y^^g-- FXtt i ffilJM±©r s 

ODNAB. 4>ft<£fc, EW*9l, 2, 

IBKCD7 5 ->BttWI*a- K**^BW**Jrr*C 

^**-ft^r4fc<P*C*&o *3S5JJttRM 

&4 B *»w»*fc, mtr£Min«««L/, 

* * * > »#©«jft*ffi*ii«r -s ©t? a 4 . 
[oooe] fflif^ v rftge^KiKisttft^ y 

t> ffi i n vi voting 3 ft 4 ffi £01/ * ?■ * > Kf* £ N« K 
£OV £ >SrS« b , (WWKtt^T * iStt* 4 
tt»^*4c *9i*n«rtt, 

*»iW©K#»B««0<tt*y^^h\ XB 

■€■ o *7 ^ ^ > f b . jEaa^w a mm tc*s c ^ . k y ^ 
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Jfi^Jb * ^ ah >tjm ft n - F f 4 D N A 3&s|W ?S 3 

^tiftffl^^TattfiitBdiff^tD ON a confer 

li^ ^*>K#ffitt**Ti-4«|»#:*>«t4 C 

£rt**C*4- fot, **9Btt*©J: J 5CCL/rW6ii4 
B!*flc*feS* , }-4*><0 , C*4. 3 65c, tSfftt, KM 

10 a, *o j; 5 ftStt^ ^ > F ft 4>^-r 4 & ©^c#> 
4. HfmfcB, ait»l<WSf»flf 9C£#tr#4. 
[0007] 

#<z>«BB*coc^iifiwr4o *»?aoffitt:tt7 t -^f 8 

^ X :7 s U -f ^ A 'J*"? y — (phaqe displ ay 1 i brary) [Wint 
er, G, and Milstein, C, Nature, 349, 293 - 299 (1 
991)]© 1 m~e& *) , Nissim^tC «t •oXftf&Stlfc&ftl 
<D? A 7* y — [Nissim, A. , et al . , BAB03 • , 13, 692 

an* WDwft^^fc^jiio^r-^ m 

4^-FSa^, «AKq3p (gene 3 protein) ON^IH 

tc^^?- F* -^aewftottur, awt-rs^^ f 
^m&m%y t -zs<Dmmicm%£^\ *©tBBftftM^ 

4C£**r»4 t ^jlM^ffl^r^r-^Iffl 

tc— ma*©Fv^ ^ > f (wKDTiSfc y >^-ft^b 

30 rVLft-^ftl^Kfe©, scFvit>^5) , *SHBFa 
^ ^ > F { K-f*OVL , CLl £ VH , CH]*> ^ ft 4 ^ ^ P 

raifle) (B2#JH) ft % 3»9IS*4«:£*sr*4[Hbo 
qenboom, H. R.et al , , Nucleic Acids Res., 19, 4133 
» 4137 C1991}], m#OJ:5tc, II»^-; 7 ^ 

*! Mm<D^ y XArtr nrnftffflNK Fab£ 

T4 C £ 3&**C# 4e tS#7^^y>F£^T-^ 

?S^ft*^^W 4 C £ tc <t ^t, 75W>h £-UJ^ffi 
40 iaSitraR«Ci^a o fct, in v^ivo 
[Marks, J . D.et al., 3. Mol . Biol., 222, 581 - 597 
(1991)] & 4 1* Bin vitro[Hooqenboom, H. R. & #inte 
r, G. , J. Mol . Biol., 227, 381 -388 (1992)]^C#fi2 

W3*fc VJW£^«r«r>"C J: 0 ^^ftM^-tfft^nB, 
«6^ j fejfej$-r4^cc <fc pj— > ^ -y^ y-*»6» 
ft 4 ta^ttft o fcjs#t wir * 4 . 
[0 0 0 8 3 ccDi^tc, cneco^-f^ y-^e>^f 

*KJM, a atSJRftSAt: ^ 4 1 * 4 ftiSflc* 4 C 
i^Wffi'C**,, ft*?, IH2Bq3p>£/M,TKf*^^> 
50 P47r-^*B^«J«a-tt'fc3K«*^OT^& fl IH 
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^ (a } \&\-<foy'7 tfj* > 1- (tnfoGOVtc >Ctc <bVH,CHl 
&hte&^U-'M{$) *, ( c ) «— ««©fv7^ y 

CD) q3pt^L/r*ft*ft^T-y±^JB«3*fc 

yji ij y 5 - *f «iJK(BcPCR)*c <fc o fafc y 

<3D»K:** *$ 0 , ft? ~y V* > h #s ^ > #A&c 
fct * tttci tc J; o X" JKfiJE 3 ft & • 9 tc L r FJ$ 

i^^^y-a*^ KB©aHR*aw at/raft 4 
-5. BPfc, KKififtiojrtt^t ro^ffiifoy 

■©aiHKaraissfc^-f^y-twiiiL, c<o*» 

[0 00 9 ] WtfflDZt< % &9m<Dtfi#)l'**'*>tfi 
f*tt, ajJKO^-f^y-CNissira.A., et al,, MO 
3., 13, 692 - 698 (1994)]#>6Sg!R3 fife. C<D~j A 

i§se?iJ*^Ar ft & J; 5 cc h> > 3 tifc pcr^° 9 -f ^ 

- *f^TAIKft CDR3* L , *©BflH»&tlfcCD 
R3fS^*fe^VliBeT-[Hooqenboom, H. R. & Winter, 
G. , Nucleic Acids Res., 227,381 - 388 (1992) 
/vt?l>& a CCD^H'^^y-ti, in vitro~CHE3?lJ3tl 

©t FVHjte^&UB&l/tb hvA 3MG-7- 

vrtSfJto— o — ?«vh^ t 5 y -&c3£-?< A v-r* 30 

*SVHBACKSfi£HSLP4- HSLP12 [Marks , 3, D., et al., 
.1. MoT. Biol., 222, 581- 597 (1991)]4i^tfl|i 
T5C<b*s-eg--5[Hooqenboom, H. R. & Winter, G. , N 
ucleic Acids Res., 227, 381- 388 (1992) ] e 
[0010] t h©VI*fJt<DCDRl, CDR2©lBW*«t* 

^dfrOtlT^SDomlinson, I. M., et al-, J . Mol . B 
iol.,227, 776-798(1992)], *fca»30IE^Jtt£MttlS 

IK>t©**^to# ,, C*J36-r&O t C[Ic!iihara 1 Y, , eta 40 
1., EMBO 3., 7, 4141-4150 (1988)], «&T^tK:S 
A/T?fc «J , *-?7 5 -> 'StiftSOft 4 - 2 5 JSm t K& 

lot, HSLP^^^-ttJBrH-i4*6l 
2ffl<D7 5^M«*6ft*^>yAttEW [(A/C, N, N) 
n, (ntt4 12, WJttaA.T.C.C*^) ] SffODNA 
KJtftWAr* 6 <fc 0 tc^V > 3ft£ 0 $ 6tc ^ A 
~S-<D3' 5R*aSK»B, Vh«ifQFR3 (CDR2£CDR3£:3 

- k -r & $i«c tt § * h)tae-T-±cD««) tc r ~ - ;u 

AC CAG CGT ACC TTG GCX: CCA[(A/C)nNN]TCT TGC ACA GT 50 
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A ATACAC GGC CGT CTCt?£>& Q gfMit^tl^tKDm^ >J? 

fci o*©^j|«rior«j»3nr^*. 
[ooi i ) mmmtix, m&&94 o cr?iftmmmis~c 

— ^K||tC 0/cDNA(C, VHEACKSfi 4 HSLPCO^^ V — Sr-ft 

(Dr>t^ y tK3? ^ F 3 y >K(dNrp)CD^#Tx? 
72TO.s», i>iAd<yy^--tfiJSlS3ti:a 0 C0JSJ6 
*2 5H*0iSUri»iAfSr»iB'r*. 2HB©PCin?tt, 
JHfrrJtO 3 ^mMfc ? n - ^Ofc»fic(WRW*W 

7*7 L "CVUBACKSf i (BEIiJ) iJHSAL [Nissim, 

A., et al,, EMBO 3,, 13, 692 - 698 (1994)] i ftffi -3 

CCC, 3HSAL0iBa?IJl*, 5'-GCC TGA ACC GCC TCC ACC 
ACT CG^ CAC CGT GAC CAG GGT ACC TTG GCC CCA (HH?>J 

[0012] 450 (50 (osmmm&owmRt 4 

£ft ) 0!>K«<D^"«> K 3 4 T# n - *«»**lrC 

Jt*pHENl-VA 3[(Hooqenboom, r H. R, ^Winter, G. , 
3. Mol. Biol., 227 , 381 - 388 (1992)] OP Ncol - Xhol 

mffiBft t a*S"T 5 • C <D s< 9 * - tcv A 3 * 

3- &a<E^«*ii*nr^4 (H3), fete, 
I2!3c7)tag<!: LtT^Sn^lB^fcc-fliyc^^^ F©B9U# 
Ao-Ct*** »6tl*Bt#ttB2 (c) X?>lR3n^s c 

ti^< ife 1 0 7 co^^^n->^^9M«Z)^T 

y —tSL+^JW*—? y — ^VCS-M13(Strataqenett) ^fHi 

^ y -b^ t - y 5 F*^»«fcj»s*r«?rr 
[ooi3] ^ y fej:^ l o 8 fil 

Oi:JfiLfcjfi»iLA»W* 3 7 *C-C % «*ttT > y 
> * 50ml ^>^» * -C600nmtC *3 » £ ?8M (00) ^ 0 . 5t C 

3ft 4 lfHaM13-K07(Strataqenett)&ct<D^Jl'' , f— ^ t - 

b^i**37 o C^C30^*S*^S o ^CfrC, 4000rpmno5> 
IB it* L/ T ifflf* * T > b' 3> y > i ^ ^ v A 

X.T 300ml t h N 30 e C^C— RSei ? ;^StS c 
[0014] pHENl^ r — Flft-TfiDWIBiCftyk^T 
tt. ±»L*fc«il«*W*« 8 0 0 0 r pm-Ci 0^n 

at? few 6 ^T^±t»&c^cD 1 /5 y ^ ^- \s > if y 

)\sWd$ (20%>J-y Xf'l'l'&V 3— ;V6000 fc 2.5M N 



7 

act) *J|]At:J:<«dLrfca. ^CrilSiaflcBT-So 4 
000rpm^30^>f!Sif^bi:f#6n^U ^ F *40m1CD7Mc 

mmtk, smi©±sa«>3j< y ^ ^ u > y y =3 - ^*«*an 

A, 4XTC2(»iWK'». C©«*t4000irnr30[fl*& 
0T±»4|»<. COJ:5fCbr»6tlfc-N:Uv F&2, 
Sml^^CjBM L, 3 h OC 40G0rpmTl(tf3^h L^C ft: 

[0015] K^l/dr^^^Kft^aillCDftifetC, £T 

(BSA) (CHr 10 

b% i suifo-sMcc[x ;i/^x t? u~ \ i? 

^> U - h ]*flJ^T 001/* i BSA£3r$£l^3 *J„ 

* ~3*pH7 . 0COS§«^tC BSA£ -t<3Dl/4S<Z>Su1 f o-SMCC** 

A t£ pd-iocd J: a & y # 5 A % m V X *Si%^ *f9 
& e COJ;^{CLtiWcvt/>f 5 FffcSihfcBSAjg 
Sic sou 5? > tfln*, 9ffl b &** 6*ar 

[0018] 'Xfcca}£5teuxmhft?Ltf)\s$&*> 

ilB-^L/teOSASr^A— :/ (Nunc-immunotube, Nunctt) 
teflon, fifir—HRifeK-i-So aWDHfc^-r/ftPBS 

(A***tf y >h*a ? ^ r - ) r 3iaijt» bfca, m 

& it X * ft PBS# l^^P^ * > tf h , 

$ 6 fc PBsr 30i5feiM- s . ±sz<o a - y &c * * a 5 ;u 
^A^PGSfCl 0"#>6 1 0 13 pfucD±§B^ r 
X., *at?JSj6Sti-4 B ^j*-^(3:O-l«<DTween-20* 30 
PBsr 2cm , 3 6 tct* PBsr 20@gfej^ U rWHStSttS'J 

So 

[0017] Sfcte, flWL//c*lilB©aw^'-tr>fcf 
vy>&dtfiooMi<z>Sift*t»aL/fc9e^©^u- Ftt 40 

«ur3rcri^]fJii^br^ST^ c 1 o 9 pf 
ucd vcs^mi34^jh^ r 3 7°cc 3ofti&m i> tern > srcxiffi 

MM t *> U , 4000rpmriQ»XttH«tO*frTt?j*/t L 

r±**gSs< D h*T>t*^y>i*^^^5^> 
[ 0 0 1 8 ] c cd J: ^UXM/^tcy r -^ft»JK14<0 so 
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fliflj HB21 5lfc 3rC"T 3 OfafSSk S * 5 ■ Ch* #f? ITT 

>^y> tatf ^»k: * » 3rcc— as«r ^ d 

3 P - -*S7 > b* y >^r^Ol00ju l<73iSffi^^a L 

3 6fc37X;r600niiiKteW*0DW*$Jt-?-0.9tCtt5* 
t?fii 5«N»L/Tt(W3*«. GD^SaciflKiSMUfti 
6, IPTG^JlRr 3 6tci63^624lfiJlBJHi 5 UT®{£-f 
SR3SSI3S3-H-&. 4000rpmr v 10»®^>^LT:, ^CDl 
00/t1*ELISAAC*i»4, 

[0019] mm\ v(DLmom^^atc-^yc(D^^ F 

*Sj*»3 ht^SOT, -e*l*8B»f ^K#9E10[Clack 
son, T., et al . , Nature, 352 , 624-628(1991) ]4fgo 

o X BSAf Cft^ 3 ir^^^i^U-h ©TSflC 

Pv*«t»««±»«:JlI*«»3 tt ^ffiil^ *iS L 
9E10 ( 9E10£ * S ' W :/ U F - V « Eu mpean Co l 
lections of Animal Cell Culture, Centre for Applie 
d Microbiology and Research (ECACC) , Porton 
Down, Salsbury, SP4 O.JK UK*>6>SK»^8 5 1 0 2 2 
0 2 4ltA*t»4) 4lBArS(63**. »C«C/<- 

* * %s 'J - H^*tt-& 3 #fctt ^ *5 (Dakopats* 4 

Biomedicals Inc. UKfrfeA^tTSS) *SUiL 
r9EU0K|*^3*r, ^CCjUfefrr*. CftfcABTSp^*- 
azino bis(3^ethylbenzthiazoline~6-sul phonic acid) 
di ammonium sal t] tM^itykWVk^M^X 20-30^/|fc!g 

^MFvCDfi^SM^SLNissin, A., et al . f EMBO 
J,, 13, 692-69SC1994)L » O^fiM^fi t^l^ 

b F v^r 4 $c « , « A tf ±» ft PH^F^ jft 

x ^ * -5 - * * »M^- S cd CCJB l * 4 ^ * ^ * > — b ^ 
y P - ^ 4B* ^ A %m C ^ r fS y ;F * & t >Kf** ffl'^ "C 

* 4 o ft fc ^ y * tj - ^ ;HSffc9Eioft ffl I > r fe*»«36siil 

mx ^<Dmmr-voymmtmmx% &imm*-r 

[0 02 0 ] 

(»»J] JMTtCSI»«**tfr*JfiW*3 < 
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mmn.L c ? -f * ? y - <omm 

%<D? 4 "J*? V - [Nissim, A. , et al . , EMBO J . , 13 , 
692 - 698 0-994)] *ffifc>fc. ^-f^ »J — 50jlil (falO 
Veils) ^rlOOMQ/ml OT>tf->U> ( K^HX) & 
& 1% 0y-rU^*-^ft^rtf5Ora1 02 xlY ( 1 l^iClSq 
0h'i7'h>, 10g©W»X*J*, 5gC[>NaCl**b) * 
Atlfti300mlC!>ttteft*v-f -V'-Kftl*, HftLS^ 

i*, *&SHftlGm1*ffl9, ^Jb^S:-^ t-^VCS— [413 10 
( Strataqene) *;*»«Tdfl=i 7 t - ^<D$fc 
fcfc AS 1 : 2 0*C tC £ J: 0 tC ttl X /Co 

10 0 2 1 ] — «*)©40miB»&ur, iJasft^o. 

5m I <D 2 x millfcfg, lOOmg/m I OT>^'J> 
SO* 1% ©^Jl^-X&^frTYE (lliMcioq© I- U"^ 
hX SgCDBTOx**, 8g£>NaCk 15g©^#rT#- 
&^to) rfU-hfc**, 37 ft C'C-l^«UT. 
^T^:3SM©2 XTY (2-5ml) fcffiHU **SiftS#*20 

^cc frs ± 5 tc ^ y *fe p - ji/*Jjn*r — so-caws^ffl 

*t?3Q5WBlB*l/fc«, 2500rpraTMS»fflift^y!»Hltlyr 
±**l»l*fc. fcCHS 4:100 At q/rnl (07 > tTS^ U > 1 25m 
q/ml CD^Wt^ (3pP**BaE> *lStf3Gm"l<Z>2xTV' 
KllBjBIO, *&A^*30"COCfS?aL/fclOOjuqyhi"l ©7> 
t*^y ><h25Atg/ml (Dttih^J ^>*ftt*27CmKE>2 x 

[0022] ssiW2 ? t - ¥<Dmm 
stf ) * , d: < » L/fc«4 °cr i iqhuk 

■ L/te„ *COflL 8000rpmT?30»^l4 o Crii>C^«L 

±»*810I»*, £fcf&# 40ml ® ttlHftk KSBffli L r % 
anlOiBBCOPEG/I^MfflR****:*. °Cr20 
^alilSlfco 400Orpm^3O^fe1ji^5>gltLr, ..fc»t 

>^ - ^ a >t?IR 0 |8&>fc$L PEG/NaajffiK*55:£ 
tC!JSH)|ft<teft&«:, Wff, 4000rpra^ClQ5>Blj»-C^KL 

r, ±»*rxeu-*-rrcoiito»ft^ *<z>tt, as 

* 2 . 5ml (DMffi* tOESiB L/ r , 4000rpm % ClQ»M »Ciy»lll 

f#fc* C<Dy r —Vfei&lt Escherichi a coli TGM&W 
Ot7 7 — y©titser*ilBr?fci CS, lxitf'PFU 

[0023] ggjjgg 3 * yr-*> 

^-^^-l-^jl/xK^S^U— h (sulfo-succinimidyl 4- 
(N-maleimidomethyl) cyclohexans-l-carboxylate) ; 
fe(T, sulfo— SMCjCiBT] l.Srag lml ©lOOrriM U> 
BJ!^ h y ^Ajfifffi^, 0.9M NaCU 0.1W Em"A&^tTpH7. 50 
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0GD:3>y*y— hfflflffifi'S (fitTcon iuqation buffer 

jfiL^T;l/^5> («TBSA^WS*r) (Signa) feL<tt 
Keyhole limpet ^>7^> CfilTKLHiBM") (CALB 
IOCHEM) 4mq%m&30°C*V2mWMWbtc^ conjuqatio 
n buffer *??W-WH tUtc PD— 10^7 A (Pharmacia) tC3&> 

SR*JS*»Iffi L/ , — #»j«6«:3EHt>3hfc tr- ^ <DWft4* 

4^^fc D 3C*C, £Ob£'^:t> 4mq Srconluqafion buf 
fer 0.5ml tcjjn^, -tOD*^^, 50m 14H5('jT*J^, 
«>J £sul fo-SKCC^ + ^ y * >^^^®4: n >y * 

MStES«ft:a, lOOrriM V b r J 9 A, 0.9M NaCI 

**tS'pH7.o©fllRflJiH8ff}K (JMTpurification buffer 
ch I >^ ) b 1/ fc PD- lO^r; Ujfiifl ft v A tC *a W , 

L/fcSa W*© ^ * ^ >»0Ett, Ell eman ' sSJEK 
TrSJSbft: < Ell man, G« L, Arch. Biochem. Biophys. 
94, 75-81C1958)) 0 BSA- # )l> % 

# ^ * > ©SttlJSft 50 At q/ml (C fir & cfc 5 K 11 * *C 5 . 34q 
CDNaCI, 4.72q©Na 2 HPQ, , 2 .64gONaH 2 POi O^t&^p 

H7.2«cjHHOftitt1li7K (KTPBStBiSf ) tf«it^' 
r->^CDn-x ^ Or, SfclOAtq/mlfc 0< W 

l^q/ml tCfe^> cfc 5 tcraatCPBS-WftlROrELISWO^ 

[0 0 24] S@1JH K ^ * ^*>ln^^^ ^7' 

ft50Mq/m1©B SA™^jU*^*>*dtfPBSSSS* ift 
aeft^ttftSog 1 A - ^ ( Nunc) & 0<teW#rJ£ 
-f^-^U-b (Coastar) fc2ml 4> 0 < »200w VfoflJ 

i«?R*l»<*i*r3iai5fe*ofc. 2%<d^-i-a$;u 

tc^ycL, Afc*Lrr37°Cr2ll#IBft«L/ft:a 4 PBS-C3 

- s> to 2« MPBsje«« Jjij * , *® r 2 n» nttK t 

/c 0 0/i%Tween~20^:^^PBSt;15H^^L/ v 

AtClOCXriwK) h y 5 , ^ a — ^©»-^6Ctti 

ml, hO«^KBl00Ml^»D*10»|ffl3tt«t/ 

flBKbfc h y ^ ^^T 5 >O^M01M Tris-HH, pH 

7. 4<o A o * - ^tcan A. , 0 fc e 

[0 02 5] ft 6*» DAftS600nrn(D!»3fcft3&SO. 5 

& ^>3gig« U ft: AJ)iMTGltt9ml tC 7 y - ^fglml JjP 
A, 37*Cr3Q»ia*f*Ufcc lCr*»6l(f 

« 200 m i foDBJ U , * O 5 fe ©loo 
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n-X^^TYE^U-htC^U-y-^ > if Lit. * 
fc, !»O0ig»iKtt, 2500rpmr2Q»BBi*/C^lKl/ft: 

t6H*lJiil©2xTY&caBWL 1 10GMq/ml 07>tf 

:/ u-f^>yL,fc ( f9 & ntcMWffi 53£tl ^ * -y- * > 

[0026] ^itW5 4 h 

Glutathione—Sepharose 4B (Pharmacia) &PB 

fc 0 10mlCD2%MPBSr 7'U ? * > ^ L fc«, SBttffll 2 *C 
ffclO 1 2 PFU© 7 t - **tf 2»MPBSS«* Z<Dti7& 
ttC&Wtc 0 ^CDtSs 10ml Ores, 10ml ©2%MPBS> 10ml 
©O.SWIaa—SOnMrris— HCL pH7.5> U3m'1<Z)0 . SMNaG 
— SOmMrris— HCK pH8.S> 10ml £DO.5MNaCl~50mMTris 
—HCK pHS.S-CJBKiyj^ASriSfeifrLfca, 5ml ©lOOmM 

"C.2.5ml CD1.0M Tris— HCK pH7.4*JJI]itT fc^Jfco C 
0 . Sett * J: 9 K ItfcO T G 1 

<D*ssastiomitc»n^fco 3Txrc3o5migmi,it&. too 

/xl&$5?oTlOOMq/ml CDT>fc°^V> 1% CD^ 
Jl/=i-XfttSf&TVE^U— htca*, ^00, t/U-h 

a*UTl»#*it»3i*fc», 200Ml<D2xTYt?SH 
Ml/lOO^g/ml <Z>T>fcT^y> 155 <E> 3 — * 30 

mM% 6 CD ELISA^S U/c c 
[0 02 7] mm&le £LI$ffliJ:2>$itfJl>it&*Zsffi 

*8SW4 * & W 5 *c»tJ? L fcSt if % ? * >Kf*&f r * 
* 7* u -Y ir & v t - ~> x& Dfcn p ~ - 57ofi 

XOOjug/ml <DT>\Z$'Vt' \% <b J j)WsL-~R 

&^&l00/i ico 2 x TY(DA^/c 96^ x 4 4 
f-^U-h (Corning) tCgll, 8H¥Ltt**&37T: 
T?— &©B* ^-«0030^1^mori00^ 40 
g/ml <DT>t:^'J> SO* 1% CD*0l/:3 — .X£^&200 
M 1CD 2 X 7YCD ft: 96^ * Ji/CD V # a # # — y° is 
-t-KWU Jg#L^^637*CriH^^bfco 
I*, * ^fcltf PFUOVCS— Ktt3^Jt/A~ ? r - %>t 10 

OMQ/ml 07>tV'J> m ©£OU:a~x*^if 
25U10 2XTY^MT, 37*C^3C0MMP«U 3 »E»te:i 
WWSB¥Lfc«, 2O00rpmr3O5>[M33t^ilbr, i« 
*|»-£l/fc* ai@£lO0Mq/ml ©7>t^'J> &D^0 
Mg/ml O^^V^^>4$tf200Ml©2 XTYtCj^fS 
U m^Lte&blOVV-WSmUTcm, 2000rpmT*30 50 
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[0 02 8 ] 96*?x;U©^-Y ^n^-Y h (Co 

c^star) 10 u g/ml C73 BSA — 9 )V $ 50/i 1 "S'-JflD 

20o^icD2^MPBS*S^x;KcSi3it, ^®r2ii$ 

ffib/cfi 0.05%Tween20ft J StrPBSC'JH, PBSt?2P 

(HTHRPifcT) hKML3^y-y 
Sift CP^armaci a)^r 50M lfoj|]x. , a«-Cofl*IHa3B h 

'J>)-6 J5Ul/#>K yr^^'jA* (2,2'^Azino bi 
s (3^ethylbenzothiazoline)-6 sulfonic acid diammon 
ium salt; «TABTS<i:PST) 10mg*20ml<7)50n*©i?x> 
"fig, Lfc e ^U- h*0.05«Twe 

€n20**t?PBSt?2ieK PBSr2|BliJfe-ofcf*, iiMB^firK 

^•BSW-^fc. -eojglpc, 5703 a }fifi405hraCO 
*C<D t © ^ 57^ P ^ — f # 6 tilt o C*l6©3PJ^ — ftKL 

^r©no^-r»A«»j&iB«>6hft:. bsa 

#tf^^-ft577-yt L,TCtl6c042fflO^ 
[0 0 2 9 ] SfejgL? !S^V* ^*>K*M«iFv Csc 
1 ) t&ftsc FV7 : y > h coi^Ji^ 

c ti s ta^/cig-c , ^ ji/ * * > £ ©tt^ffi 

Ci3&sWK3ftft:^P->«r. jRft7 7^V>hiLt 
30^^7k¥g^r^#L/c^, 100m g/ml C0T>fcT^y> 

TlOO/xg/ml (?)7>t^y> 1% X* 

^U/c: 0 ^©B, ^tt^SOAil^ioTlOOMq/ml ©r 
>t:^y> S?? 0.3% 0^Un-X^tP3Oml©2 x 

tit *Aftfc2oomiov^+-teflj*, 3rcrS»b, 

*6O0wn©eR3eBe<Dfflt*S0 . 9tC ft o ft: 6 , AKttEC^ltHM 

feft s<t y »=;^^-d-^^ ^ f (is 

c3propylthio-/3-D-qalactosi<Je: felTlPTTCiKW") ^rjJH 
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[0 03 0 ] 2 ) ffi c-myc CW* ©IMS 
**?U(Z>ln:fttt, IH 3 t a s t I/XtfU'Jz *> Vt % c-my 
(A ^ * F fcKffiflcO C tc U tt&TWft & ft & <£> 

5& c-myc *n-*;i/R#*->W :/y F-v*ffl 
ivtWJfiUfc. £T\ fit c^myc K^^r^feT^/W^' 
y F-^Mycl 9E3J0 (ECA£C<k 0 8 5 1 02202il/t 
A#Wtt)£io!K ©^^JBiBJflltHf <«TFCSi^> & 
^&RM lG40tSJiCCJibco)10m1T— I|fe3rc, 5%CQ 2 r*S 

•ii/yta, -e^rc, s^cot-c^bfco sang, ma 

F ill/ HBB*+#K#K> 

?®iSU iW&FPLCt-'^A (PharmaciaM) 20 

otm ^x>Hg^i2.s%, loonwy >8$zl<^z:^ F y 

#587. 2% OMflM-C^FWtb/c super protein C#5A 
(Pharmacia^) Kfrtttc. WCWKigXffi&l,1t& 5 
OmM #X>Hg/j*89>2%, lOOmM U >fi$7fc^^^ F U 'i? A 

0jnl*ft:<0l5OMl<7>l.OM Tris™ HClM$M£m/c 0 * 
£>t^ CO^Jii^SOnW #^>f$#il2.8^ IOOhM U 

^ h y A^87/2%0^fffifre¥f r Htb^pr 
otein G#^A(Pharmacia$S) fC#>W\ iftiMfti 50jiM £ 
X>f$^89.2%, lOOnrtM 'J >WkM~l~ F x ) '5 A#Sl0.8 30 
X©»«iR^»ai/ft:. Um*3te0lSOMl©1.0M Tris- 

[0 03 1 ] 3 ) tSftsc Fv 77^>h CDELISA&C 

CDX^A 5;l/^*$O50Ml<DtS^r?^> F8iR4 

20«r^frPBST?lH, PBSC 20861 J"f2 2) *CWb/c 
4uq/ml CD9E10 Jfiffc <}/iv r ^ c-myc J/M*)* 50ju IT" 
Oj|I*» 9Q»IBJSMt7lB«L/fc. £*JU*0.O5%TViie<ai2 
o&^&pbs^IhK rastaggk^ JfcteHRP 
- htnv^^Jftf* (Signa) & 50MTi"oJffl;l, 90#M 
iSM'ClftBOfc. -ecDlfflCC, 10mqCDABTS&20ml<£>50mM 
£x>»^pW.5te»JWU ABTS»jR*IHKUfc 0 0.05% 
Tween20*tM*PBS-C2lgL PBS??2|p|^ * ;U*j5fcofc$& 

JUe©AffrsjSSR«:36At lOH* a ftM*^***'? * Ji> 
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®405r^ijR^jKOffi^J/i£ ttifoy V * > h ©8SA 

- ir ^ * > i oJS-&(8*»S 0 r OTcDftS %» 

[0 0 3 2] 95l^^a->K^*T:i»J)ettfa->te4 

r.— , 0.2^60.5ST?OfeCD^19^n.--f46tl/c o ^ 

LISA*fla o/ciC^, BSA&CStr i /v 

i1S6t> h ft tt ^ ^> fc fc ©^14^ P — - , y i>L ®H:3&S* ^ 

fc<>(0*«iin P iftft40Snra(D«3effiOffl*«0.a£(± 

**B» 6nft: feco* bsa- ^JU if >*c#SKtc 
[0 0 3 3] ^»J8 -fA/^n^f^ >^ci^K 

SSttM 6 <D ELISAfiC i o TS£fSte**85tf> 6 nfc ^ O - 
>oco^r , *S^rt#»14*IK^*fcftK: F y h ^p ^ ? 
^>^*tfofc. aStt^:*SCDlVDFjB (Milipore) & 
^^y-;l/iPBST?gfeo^cft. bsa— yjl/ KLIl 

> to%msxmmrc^m 5r ^ > ^ 

ft o fc„ 0 . 2%Tween20&'F*r & PBS^C ^>7V>^5& 
III], 2@j5fe»U, 0.2%Tween20i2?<X*A5;l/*t$ 

SlWfSl 6 riffc ^ r - ^»JK ( 10 1 1 PFU/ml ) 1 ml 
& v ^^yu^ftAti&^-f^y^v^Kjpjlfc. 4*C 
-C— (ftJRftl/fcfil, 0.2%Tween20^t^PBS^C5^> l 20 
gtl^ 0.2%Tween20*t^tf2%MPBSt? 5000fg^C#f« L/cH 
RPt rJ > >> ^ y — H/fcfc U> ^txK413tn;f$ ( Phanmac i a) 
*lmljn*. ffiffl^WlHIRMUfco -e<D^, 0.2%Tween 
20*^ti l PBSt?55> J 2H S PBST?55>, 2@Stl\ 
•^>^-S^>S{R (0,5mq/ml) 30mlft*afflS!»tt:#U, 
ABBitWfcHiO^lOralttlA, ^>7^>«vll/c 0 

iC5v 1102, HDlOs 11F12, 17B8, 17H8, 18B1 

oR msczo * a — > tc , BSAt^ *t*4- ^> *S-&ffif5fetia 6 ft 

o fc* , BSA- if)]/ jf * ^RtfKLI I- $ > 

^<3Dtt^ffitt*JHA6ftfc a ^^r, dft6©^a-> 

ftfcaew^ffltcwsarc* a c e»*eca ^ 

ft:. 

[ 0 0 3 4 ] 2) *->^X^>^P^^^ >ytC<tS*fe 

iiiai) ©ELisAKJ:->T*Si&ffi1^ja6ftfci8Bia is 
C2<D ^ m — > k: s r , 3 6 jfr&iSttw: o c i x m^< & 

fc&lcy xX^ >^P y -7' w > y*tf -pfc. BSA- yji/ 
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SCLaenm'll, U., Nature, 227, 680-685(1970)) 
I * , 10% CD SDS?J< U 7 # y ^ 7 5 K T* SDS— PAGE& ft" 
HyBond^CU^(AmGrsham) teizS 

-TffitCcfc -o tHJ±7v, 90#©x u^Fu'/a^^ y 

0.2^Tween20^r^PBSry 2[n[^ 
Tlffc? 7-^i§i (lO^PFU/ml) 1 nfl*y ^yui/* 

Aftfc^ :/y ^ ^ ytcaj^fco 4*cr ifcJMSOfr 

^ >^U>&0.2%Tween20&$&P8Srs^, 2|S#fc 
fc$h HRPi y-hLfcfc ^ ^ tfiMialStt:* 0 . 

2%Tween20&^tf 2«MPBSt? 5000fg#fS brJP*. , 
t2Witl/i: 0 0.2%Tween20&^PBSTCl5 

2EL rasrsd, 20860^ &#&7jc#*Jtefit,fc 

fl£r&£ECL kit (AmersharrO© 1 Mi 2 
h ? 4 - Cfci 188102it/l8C2tCfc^s 

r bsa- *f)V it 9- * > ^©te^ffitt#SB» 6 ft/c 
[0 03 5] ggjseiSL S ; /i^W>EMf^7' 
U * t, fc 7 r - £OU £ * * > te J: 5 ^t^ffiW 

S fc fc: iljcM £Ob * * > 4 m ^fc ELiSAffite J; sag 

J U # > Kf* % 7* -i X y* U a T %> 11F12 , 18B10, 18C2 

aveDso* * p - > tco i ^«^K»sa(i*tf o &. 

STuM $ > ^ pbSC L , l^-ior s mg/m! £ 
<Z>#3R3R?tf*ioo^ TTogHJJ L/fc 0 96^ x ;UCE>v -f 4? p 
£ -f £ - :/ Is— h fci&Wte 3 x JU<D#ft:Wl0// q/ml© BS 

a— * > ^ sou "rt'^SUji , liar-lfffi o fc 
pbsi? l m i> - i* ^rijt ^ r ^ 6 , 200 m icd 2% mpbs 

^-^^^^4%MPBS^25/ilT^in^/c 0 

i^t, &^ xJU^fc?)io^PFU/50w lft^tri: 5 tcpj^f 

s?uc7 7 - 20 & \ t s mmu tcMjcm tfji $ & 

* > 5 m 1 4#i^ <fc U /c PBSf^rS £ 2 5 m 1 Toflu ^ 

/Co t/c, sj^^-f h it, £0i/£^sf- 

[0 03 6 ] BHJIHSarsattL/fca, 0.05%Tween20«r 
^PBSriM, PBS"C-2|115t^L^ 0 CCD^x^HRPn 

oftuA, s»rjjeraawitofc. *©ra«:, abts long* 

20ml^50mMCD^X>H$, pH4. 5tC/j|J^ v lifeii Lfc, 
^V- f^O,05%TWGGn20 ; £r^tPPBSr-2H, PBSt?2|i3r7t 

ftfl — > VH fam ily 
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r^405nmCDiS?t:SCDf!i^S f J^ U , ^ ^ ^ * > - ^ + 
2, 1SB10, 18C2&t?6D5te^ 

^H^^^^^ftcfc^CC, 11P12, 18B10, 18C2RC/6D5 

(oo37] mmrni 0 * *-*>tt<*<o«sasB 

ELISA^fi^H»6nA:*a->©|*|, 11F12 V 18B10, 
18C2aff6DStC-3l4rtKKi2W«r^ L , CDR3$I^<^^ 

(mm line) ^^fc Q tt»BB?U»a?tt, Sanqe 
r60'/j^(Sanqer,F k , Nicklen,S. and Cou lson, A. R. 
(1977) Proc.Natl, Acad. Sci . USA, 74#, 5463M-54 
67H)^Cgei\ ABICD373A DNA V— ^ * ifcfijffi L 

2 0 r at»fe3R;WI8£ L fc ^ -f * NTF^C J: ^ *e - 5 ^ 
-*-f±T*«ISB9B**3tr#& PRISM ready terminat 
or kit &Jm>ttr&ofc 0 'J^^ypyf^^ 

CDSdMCCAGCTACClTGCCCCCA : i!£?fj#^ 1 0 )^ipBft<D nJ 
^i^^^(Dl8me^ffi?iJCGGCCAG^^ : K^ij 

mol<D^>fv- (^a»(ds)imcD«^tCU\ 3,2|m> 
30 I) *ffl^fc p V-ier>^U- b&CK^US v 

(AB ltt) ftSanger6<3D*aSfc8eor, ai^-b, 
96 fl Cr'30sec, 50 e CT?15sec . , 60'C^4min. , ^^^^ 

[0 0 3 8 ] ^T2.5m1<D5% CTAl^0.5M NaCl ^JjR^, 
IB*1.2M NaCl 5<X\WOM:mi>tc J \^ 12 5ml ©100% 

S-frtlfHits »1/<SB*PU lo.ooorpmrsj^wa^b 

40 fc p «^ 500ml©7O%X^y^^^ 

30WIKWbfA 10 f 00OrpmT?5^P^D 

;u^-^^t- (Jlffi-/^Mt^JUA7^ F + EDrA+^- 

* dna5> - ^ « > * - k 3&*w , Jisse^j * ^ 

[0 03 9] 
[«1 ] 

C0 R3Cy 5> Bg|g?0) 
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6D5 VHl; DP-25 CWEDL (SB?>J#^4 ) 

11F12 VHl; DP-2 5 LTRNKFKSRGH (@S^J#-^ 1 ) 

18B10 VH3; DP-47 TQYHI IWYRHYL (BB^JilH^ 2 ) 

1SC2 VH3; DP- -45 AWD VRTER QjggjJ#j* 3 ) 



15 4 5 8 3 



0 p - > 11P12 * ^ - f r s ttaMBwa n*> 6 wee 

fcl^C, 7 5 ->Ht»#3 1 - 3 5 tiCDR'jJPMB* r s >>B£ 
f^5 0"8 6 BCDR2««, 7' £ 9 9-109 

&CDR3jffl»Cta^"f So * fc, £ P - >18BlO£r rJ - F 
r **«B3WRi^*n*6«tES ft* 7 5 ✓BIBBJUSrK 

1-35 ttCDRiaW. 7 ^ >>IK##5 0-6 6 «CDR2« 
% 7 5 >>BHH»9 9-110 BCDRSBWlKtBarSo 

ft&7 a -/HHBM*BnHH9- 7 tc*T 0 SB?0##7tcfc 
T 5 yfi^#^3 1-35 BCDR1««, T 5 >ti 
^50-85 BCDR2HRM. T 5 sffiS^Q 8-I05B 

^p->6 d 5 Fr*aaas«Rv*ti* 

4f8*C*5i,^C r 5 1 -3 BttCDR 1« 

75 ^W»#5 0-6 6ttCDR2««, TS^i 
##9 9 - 1 0 3BCDR3««tC«at4 s *fti, EL 
ISA^Sffi<D*ofcffeCD^P-> (11C12, 11D10, 17 B 
8, X7H8, 18B10) CCOl»rfe^-^x>^4ffft^& 
±M<D 4 o CD # p - ><D 1 4 - j* n*» £ HI D tt3E|B9U £ 

[0 040] KftHH* 
ffiJWDttS : 1 1 
l&QOS : 7 5 sWl 

@B?to« : F 



1 



^ ^ rj :Ni ss im^-f^^'J- 
^n — >^ : 11F12 
B»: 

Lea Thr Arg Asn Lys Fbe Lys Ser Arg Giy His 

5 10 11 

[004 U I2?U#^ : 2 
: 1 2 
ETUOal : 7 S 

fimwrnm: f 



* ^ -/ U : Ni ssinv? A ^ V - 
: 18B10 

Thr Gin Tyr His His Val Arg Tyr Arg His Tyr Leu 



n.o 



20 



30 



40 



5 10 

[0 04 2 ] SB?iJ# : 3 

BW<ES! : 7 5 
F#a^- : iUftK 

@® 

r 7 A Zfy 0 -^S : Nissirn-^ -V 7'^ U — 
#P->:g : 18C2 
SB^J: 

Ala Trp Asp Va! Arg Thr Glu Arg 

5 8 

[0 04 3 ] B2?ij#-5f : 4 
BB2W<OR3 : 5 
W>n<D%L : 7 5 sffi. 

smamttt. : F 
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Cys Trp Glu Asp Leu 
5 

5 



[0 044] 
HB^'JOSS : 1 0 9 

wsn<om : 7 5 >W 

F#m?~ : mma 
%mcomm : f 
jew 

^> -Y y : Nisslm^ A rf^y y - 
#p—:>;g : 11F12 



CAC (IPG CAG CTG TIC CAG I CI" GGG GG" GAG GFG AAG AAG CCT GGG CCC 48 
Gin Val Gin Leu Leu Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Pro 



19 

TCA CTG AAG 
Ser Val Arg 

GCT ATG CAT 
Ala Met His 
35 

CCA TOG ATC 
Gly Trp lie 
50 

GAG GGC AGA 
Gin Gly Arg 

65 

ATG GAG GTG 
Met Glu Leu 

CCA AGG TTG 
Ala Arg Leu 



[0 04 5} 
EW<Z>S! : r 



1 1 0 



(11) nmW-Q — I 5 4 5 8 3 

20 

5 10 15 

GIT TCC TGC AAG GCT TCT GGA TAC ACC TTC ACT AGC TAT 96 
Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 SO 

TGG GTG CGC CAC GCC CCC GGA CAA AGG CTT GAG TOG ATG 144 
Trp Val Arg Gin Ala Pro Gly Gin Arg Leu Glu Trp Mat 

40 45 
AAC GCT GGC AAT GGT AAC ACA AAA TAT TCA CAG AAG TTC 192 
Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gin Lys Phe 

55 60 
CTC ACC ATT ACC AGG GAC ACA TCC CCG AGC ACA GCC TAC 240 
Val Thr He Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 
70 75 80 

AGC AGC CTG ACA TCT GAA GAC ACG GCC GTG TAT TAC TCT 288 
Ser Ser Leu Arq Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

ACG CGT AAT AAG TTT AAG TCG GGT GGT CAT 327 
Thr Arq Asn Lys Phe Lys Ser Arq Gly His 
100 105 109 

20*K3?U©«SH : K 

mm 



GAG 


GTG 


CAG 


CTG 


GTG 


GAG 


TCT 


GGG 


GGA 


GGC 


T TG 


GT A 


CAA 


GCT 


GGG 


GGG 




4 8 


G 1 u 


V a 1 


G I n 


L e u 


Va 1 


G 1 u 


Ser 


G 1 y 


G 1 y 


G I y 


Leu 


Va 1 


G 1 n 


Pro 


G 1 y 


G 1 y 






1 0 








5 


1 5 








TCC 


CTG 


AGA 


C T C 


TCC 


TGT 


GCA 


GCC 


TCT 


GGA 


TTC 


ACC 


TTT 


AGC 


AGC 


AAT 




9 6 


Ser 


Leu 


Arg 


Leu 


Ser 


Cys 


A 1 a 


A 1 a 


Ser 


G 1 y 


P h e 


T h r 


Ph e 


Ser 


Ser 


Asn 












2 0 










2 5 










3 0 










GCC 


ATG 


AGC 


TGG 


GTG 


CGC 


CAG 


ACT 


CCA 


G G G 


AAG 


GGG 


CTG 


GAG 


TGG 


GTC 


1 


44 


A 1 a 


Me t 


Ser 


T r P 


Va 1 


A r £ 


G 1 n 


Th r 


P r o 


G 1 y 


L y s 


G I y 


L e u 


G I u 


T r p 


Va i 










3 5 










4 0 










4 5 












TCA 


GCT 


ATT 


AGT 


GGT 


AGT 


GGT 


GGT 


AGC 


ACA 


TAC 


TAC 


GCA 


GAC 


TCC 


GTG 


1 


9 2 


Ser 


A 1 a 


1 1 e 


S e r 


G 1 y 


S e r 


G I y 


G 1 y 


S e r 


Th r 


T y r 


Ty r 


A 1 a 


Asp 


S e r 


Va 1 








5 0 










5 5 










6 0 














AAG 


GGC 


CGG 


TTC 


ACC 


ATC 


TCC 


AGA 


GAC 


AAT 


T C C 


AAG 


AAC 


ACG 


CTG 


TAT 


2 


4 0 



(12) »HH* 9- 1 54 58 3 

21 22 
Lys G I y Arg Phe Thr lie S e r Arg Asp 
Asn Ser Lys Asn Thr Leu Tyr 
6 5 7 0 

7 5 8 0 

CTG C A A ATG AAC AGC CTG AGA GCC GAG 
GAG ACG ACC GTG TAT TAG TGT 2 88 

Leu Gin Met Asn Ser Leu Arg Ala Glu 
Asp Thr Thr Val Tyr Tyr Gys 

8 5 

9 0 9 5 

GCA AGA ACG CAG TAT CAT CAT GTG AGG 
TAT CGT CAT TAT TTG 330 
Ala Arg Thr Gin Tyr His His Val Arg 
Tyr Arg His Tyr Leu 

10 0 10 5 

1 1 0 

[0 04 6) mm* - 7 * %m<Dwm • v 

ew©*3 : i o 5 mm 

EM<DS : T 5 sm ' N i s s i m v A zf 9 0 - 

h 4< oy-: 0JMX * 20 9 o - : 18C2 

Kftl : 

CAG GIT CAG CTG GTG CAG TCf GGG GGA GGC 1TG CIA CAG CCT CGG GGG 48 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

5 10 15 

TCC CTG AGA CTC TCC TGT GCA GGC TCT GGA TIC ACC TTC AGT AGC TAT 96 
Ser Leu Arq Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr 

20 2 5 30 

GCT ATG CAC TGG GIT CGC CAG CCT CCA GGA AAA CCT CTG GAG TGG GTA 144 
Ala Met Mis Trp Val Arq Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

TCA GCT ATT CGT ACT GGT GCT GGC ACA TAC TAT GCA GAC TCC GTG AAG 192 
Ser Ala lie Gly Thr Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys 

50 55 60 

CGC CGA TTC ACC ATC TCC ACA GAC AAT GCC AAG AAC TCC TTG TAT CTT 240 
Gly Arq Phe Thr lie Ser Arq Asp Asn Ala Lys Asn Ser Leu Tyr Leu 
65 70 75 80 

CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG GCC GTG TAT TAC TGT GCA 288 
Gin Met Asn Ser Leu Arq Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 

AGA GCT TGG GAT GIT CGT ACG TAG AGG 315 
Arq Ala Trp Asp Val Arq Thr Glu Arg 
100 105 

[oo47] m^mn- : s mmomm : f 

KSycDftS : 102 t3» 
htfciy- : KttK & #P~>« : 605 

%m : 

CAG CTC CAG CTT CTG CAG TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC 48 
Gin Val Gin Leu Val Gin Ser Gly Arg Glu Val Lys Lys Pro Gly Ara 
5 10 15 



(13) 



23 



TCA GI G AAG GTT TCC ICC AAG GCT TCT GCA TAC ACC T I C ACT ACC TAT 
Ser Va'l Lys Val Ser Cys Lys Ala Ser Cly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

GCT' ATG CAT TGG GTC CGA CAG GCC CCT GGA CAA GGA C I T GAG TGG AVG 
Ala Met His Trp Val Arq Gin Ala Pro Gly Gin Gly Leu Glu Trp Met: 

35 40 45 

GGA TGG ATC AAT GCT GGC AAV GGT AAC ACA GCA TAT CCA CAG AAG TTC 
Gly Trp lie Asn Ala Gly Asn Gly Asn Thr Ala Tyr Ala Gin Lys Phe 

50 55 60 

CAG GGC AGA GTC ACC ATA ACC AGG GAC ACG TCC ATG AGC ACA GCC TAC 
Gin Gly Arq Va'l Thr lie Thr Arq Asp Thr Ser Met Ser Thr Ala Tyr 
65 70 75 80 

ACG GAG CTG AGC AGC CTG AG\ TCT GAG GAC ACG GCC GTG TAT TAC TGF 
Thr Glu Leu Ser Ser Leu Arq Ser Glu Asp Thr Ala Va! Tyr Tyr Cys 



WHPF9 
24 

96 



15 4 5 8 3 



35 



90 



95 



GCA ACA TGT AGG CAG GAT' TTG 
Ala Arq Cys Arq Glu Asp Leu 
100 103 

[0 04 8 ) Sa»^ : 9 

ssn<m : mk 

@B?iJ : 

GCCfCMCCG CCTCO\CCAG TCGACACGGT GACCAGGGTA CCTTGCCCCC A 



* M® R : -MR 



I 0 



[0 04 9 ] fSflUHf : 

mm<om mm. 

IEW : 

CAGGTACCTT CGCCCCA 
(0 05 0 ] Kfflm : 1 1 



KM : 

GGCCACAGAC 



30 : «»K 

★ ESflJ<Z>ffl* : MDNA 



A C A GCA GG 



144 



192 



240 



288 



309 



51 



17 



1 8 



[Hi] fttt*^r«t*HT?*s. 

[in 2 ] tm**-?* p<o g s p &;*yr& ^ r -s^affi 

r<0»!I©ttll*5%r«*ia'C* D . H*. ( a ) BFa 

~M{*) , ( b ) y -ya)flKa t ( c ) 

CDFv? 9 > h (VHCDT4**C 'J L/tV/c * 



40 



{ B 3 ] X ■£ K pH E N 1 -V A 3 tD8t5KH „ 

[04 ] ^H->lim*ffl(r^fc«^lH»Sai<C)*S* 

[ B9 5 ] * o - >iBBioftJBC^ fc«^ffl»SW<OIS* 

[US B ] f P - > 18C2 * ffl I * /c||^HfSR0gft4 



fltlHH* 9 - 1 54 58 3 



[ran 




' o1 } 

■« 1/ — Noil 



Amp 




(1214] 




0.0000 0.0001 0.0010 0.0100 d.1OO0 1.0000 10.0000 



[H5] 



[®6] 



[IS37] 



d.oio o.too 





0.0001 D.0010 0.0100 0.1000 1.0005 10.0000 



(51) Int. CI ,° 

GO 1 N 33/53 
33/531 



F I 

G 0 1 N 33/53 
33/531 



D 

A 



t£«S?fifBB? 



«M¥9- 1 54 58 3 



// A 6 1 K 39/395 A 6 1 K 39/395 D 

(C 1 2 N 1/21 

C 1 2 R 1:19) 

(C I 2 P 21/02 

C12R 1:19) 



